Introduction
The frequency of liver cirrhosis (LC) is increasing while the frequency of gastric cancer (GC) is now decreasing in Japan.
However, the number of GC patients having LC is increasing in Japan.
Gastrointestinal surgery for patients with LC is widely recognized as being associated with a high operative morbidity and mortality. The purpose of this study was to report our experience of LC in 56 patients with GC, and to establish the efficacy of our technique for a preoperative assessment of liver function to decide the type of operation for improving the prognosis of these patients.
Patients and Methods
During the 27-year period from 1966 to 1992, a total of 3,118 GC patients were referred to the First Department of Surgery, Kurume University Hospital for surgery. Fifty-six (0.02%) of these patients with GC also had LC, which was histologicaily comfirmed by preoperative and/or intraoperative liver biopsy. These included 46 males and 10 females with a mean age of 62.6 years old. The surgical management of these GC with LC cases is summarized in Table 1 resected cases underwent a prospective endoscopic mucosectomy with endoscopic laser irradiation therapy for an early GC. These patients were later found to still have gastric cancer in the gastric remnant, by follow-up endoscopy, and so underwent a distal gastrectomy in 2 cases and a partial gastrectomy in the other 2. A further 4 of the 56 (7.1%) GC with LC had a hepatocellular carcinoma (HCC), 2 of whom had a synchronous and 2 a metachronous combination of HCC, as shown in Table 1 Table 4 . Twenty-six (46.4%) of the 56 GC patients with LC were early GC of t1 (m, sm) cancers and only 1 (3.8%) of 26 early GC had lymph node metastasis. Thirtythree (68.6%) of the 48 resected cases were in curability grade A, 7 (15.2%) in curability B, and 6 (13.0%) in curability C (Table 4 ). The grades of curability are also shown in Four (7.1%) of the 56 were double cancers; one was ha in A and ha in C, another was two IIc in A, another was IIc and Borrmann Thin M, and the other was Borrmann III and IIIc both in A location. The Child's classifications by operative method separating early from advanced cancer are summarized in Table 6 . On the basis of a detailed classification of the preoperative hepatic conditions into three risk groups, we have established a preoperative means of assessing the surgical indication as shown in Table 7 . These included K-ICG (clearance rate of indocyanine green), ICG-Rmax (maximal removal rate of IC H Post-operative complications according to the degree of hepatic cirrhosis proximal and the other a distal gastrectomy with closure of the shunt (Takeda et al. 1991 On the basis of a Kaplan-Meier statistical analysis (1958), the 5-year survival rate following curative resection was 68.5% in early cancer and 16.5% in advanced cancer (Fig. 1 ). Deaths were due mainly to cirrhosisrelated causes, such as hepatic failure or TAKEDA ET AL. 
Discussion
The frequency of LC has increased worldwide over the past decade (Aranha et al. 1982; Garrison et al. 1984) . The main etiological factors are hepatitis and alcohol abuse. LC is thought to be one of the final states of liver dysfunction.
Any gastrointestinal surgery on cirrhosis patients is considered to be very risky with a mortality rate of 20-30% recently been reported (Garrison et al. 1984; Fekete et al. 1987; Sirineck et al. 1987; Jacob et al. 1993 ). In addition, Fisher (1983) has suggested that general anesthesia causes a 20% decrease in the hepatic blood flow rate, which could affect mortality. Therefore, the selection of the optimum operation should be based on both the cancer stage and the hepatic function. Stone (1977) reported that although Child's classification was initially designed to predict the operative risk of a patient undergoing a portocaval systemic shunt procedure, the classification was also useful in predicting the outcome following any major surgical procedure. Garrison et al. (1984) reported a correlation of Child's classification with operative mortality. Their mortality rate was 10% in 50 class A patients, 31% in 29 class B patients, and 70% in 21 class C patients. Our operative mortality was zero, but postoperative complications occurred in 32.7%. The postoperative complications occurred in 29% of the 28 patients in Child's class A, in 29% of the 14 in class B, and in 57% of the 7 in class C. By cancer grade, the postoperative complications occurred in 10% of those 30 of grade I, 71% of those 17 of grade II, and in 50% of the 2 of grade III. In the two patients of grade III, we performed gastrectomy with closure of a spontaneously developed portocaval shunt; both improved to become grade II postoperatively.
Their post-operative complication was abdominal bleeding which stopped spontaneously. Our detailed preoperative assessment of the criteria of operative risk grading is thought to be more related to the occurrence of postoperative complications than Child's classification. Postoperative complications are in our experience more related to the grading of the liver function than to the operative methods or to the degree of lymphadenectomy. In cases of early GC, standard lymphadenectomy (R2) was employed for grade I patients and R1, Ro for grade II patients. Jacob et al. (1993) reported that the most frequent cause of death in abdominal operations on cirrhotic patients was sepsis and multiple organ failure. In particular, peritonitis was associated with a mortality rate of 71% in cirrhotic patients. Urgent operations on cirrhotic patients were also associated with unfavorable results. Garrison et al. (1984) reported a mortality rate of 57% in those cirrhotics who had undergone emergency surgery, as compared with a mortality rate of 10% in those who underwent elective surgery. Doberneck et al. (1983) reported a mortality rate of 45% following emergency procedures, compared with a rate of only 11% following an elective procedure in non-bleeding cirrhotic patients. Brown and Burk (1986) reported that ascites was a common complication after laparotomy in cirrhotic patients. Severe ascites following gastrectomy in LC patients was observed in 3 of our patients and in all cases was cured spontaneously.
Intraoperative careful intervention with respect to the lymph vessels was important to prevent chylous ascites with cirsectomy. The lymphadenectomy around the hepatoduodenal ligament was generally contraindicated because of causing a decrease in the hepatic blood flow with the possibility of severe chylous ascites. The most common postoperative complication was hepatic failure, and 3 of 4 required plasma exchange to control jaundice in the present study. Postoperative care included water and sodium restriction, infusions of albumin and fresh-frozen plasma, diuretic and antibiotic therapy. The overall 5-year survival rate in early GC with a normal liver was 95.1% in our previous study (Takeda et al. 1992) . On the other hand, the 5-year survival rate was only 69% in early GC with LC due mainly to hepatic failure and was 17% in advanced cancer with LC due mainly to gastric cancer recurrence and hepatic failure. Isozaki et al. (1991) reported that the 5-year survival rate was 56% in early cancer with LC and 14% in advanced cancer with LC, excluding hospital mortality and absolute non-curative resection, due mainly to HCC and hepatic failure in early cancer, and to cancer recurrence and hepatic failure in advanced cancer. This study suggests that gastric cancer (GC) in association with liver cirrhosis (LC) can be successfully managed surgically on the basis of an appropriate more detailed preoperative assessment of the hepatic conditions and careful perioperative management. However, the 5-year survival rate for an advanced GC with LC still remains low at only 17%.
